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Summary 



The question of how to get adequate transfer — whether to guide the 
learner or let him work out the solution himself — is still awaiting an 
unequivocal answer. Required is an isolation of the guidance variable 
from the transfer variable to allow systematic study. 

Our project is built around finding a learning situation in which 
there is no intimation of a future transfer test and yet transfer from 
the learning can be demonstrated by a stable difference in the perform- 
ance of controls in the second test. The technique of ciyptography 
permits testing of the hypothesis concerning the controls and^ secondly ^ 
whether on a new coding test the experimental groups who had derived 
coding principles only from examples will be differentiated from ex- 
perimental groups that had the examples but also were given the coding 
principles. 

The main differences from previous studies are: the exclusive 

examination of availability through power rather than speed ^ a learning 
task of specifics that yet is generalizable, several families of 
supraordinate codes ^ a transfer test of the entirely new as well as 
variants of the initial learning, numbers sufficient to examine the 
degrees of the guidance variable, and concealment of need for future 
transfer. 

The Ss were over 1100 college students in pilot and final experi- 
ments. The independent variable was the differing amounts of guidance 
beyond a coded example for an initial experience with each of ten 
problem sentences, each coded differently but in the same family of 
codes. The dependent variable was performance on the same ten codes 
as in the original experience and the twenty others from the other 
two families of codes, all randomly distributed among thirty multiple- 
choice encoding problems. Controls had only the second or transfer 
test and no earlier exposure to coding. The initial and transfer tests 
were either immediately tandem, separated by a week or six weeks. Groups 
were given either a deriving or guided experience initially, but an 
interaction group had five derived and five given problems in the first 
test. Exposure to equated experience was tested by yoking each S given 
guidance to a particular deriving S and his successfully coded problems. 

The thirty me transfer test is an instrument that permits reliably 
the separation of the effect of learning in the experimental Ss from the 
lack of such effect in the controls. While an occasional small group 
would show a significant difference favoring the deriving group, further 
study of other similar groups indicated that no general statement of a 
strong effect from the deriving experience could be substantiated. 

For a power coding test with redundant problems within three fami- 
lies of codes and with the other conditions of this experiment, the 
conclusion seems inescapable that the "given-derived" variable is as 
secondary a principle as frequency has turned out to be in the general 
study of learning. A reexamination of the earlier articles on guidance 
in learning corroborates that transfer is possible with either a deriving 
or given experience. One of the most important factors favoring transfer. 
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projection-anticipation, ought to be studied now in relation to the 
demonstrated secondary "given derived" variable. The "gain score" may 
also provide a clue. 



Introduction 

In a dynamic, changing society transfer becomes increasingly im- 
portant but less probable with the scarcity of identities between 
original and subsequent experience emphasized by one line of thought. 
Others, following Judd, have seen transfer as the essential problem of 
education and have contended they can get it by emphasizing the learning 
of principles. 

The experimental studies, however, indicate no automatic, inevitable 
association of principles and transfer. Discovery would seem a priori 
a promising condition for availability on later problem. Bruner had 
made a persuasive case for this in his The Process of Education . While 
several studies have offered support, on closer examination it seems to 
be only in part and with very special conditions. Gagne and Brown (1961) 
found Guided Discovery (with small steps) better than Discovery (with 
large steps) though both were better for transfer than giving the rule. 
Kersh (1962) found that for recall and transfer Rote Learning and Guided 
Discovery were about equally effective. In Wittrock's very extensive 
experiment (1963) , the situation most resembling Discovery (rule not 
given, answer not given) was poorest of all four groups ostensibly, but 
this group was the only one that showed a "gain score" on the recall 
and transfer testing. One should note, however, that Wittrock's presen- 
tation of coding problems was so atomistic that probably no S could 
make extensive generalizations on how to code new problems. 

On a modified Gagne-Brown type of study using the learning of 
certain mathematical principles of series, Della-Piana (1965) found 
with ninth graders that while the total problems had a directional 
favoring of discovery, a significant difference appeared for only one 
of the four problems and this only on a delayed four-week transfer test. 
Worthen (1965) on similar mathematical problems concluded that expo- 
sition was superior to discovery and at least as favorable in developing 
good attitudes toward numbers. 

Some have found evidence to support discovery under special con- 
ditions. Guthrie (1967), examining expository instruction versus a 
discovery method, found his Example group (discovery) significantly 
(.05) superior to all other groups on remote transfer (to codes not 
part of the original instruction) and the Rule-Example as significantly 
inferior on transfer as it was superior to the other groups on retention. 
Guthrie had his Ss learn individually to a criterion of eight correct 
responses before testing immediately on thirty cryptograms. 

Haslerud and Myers (1958) used the "gain score" to examine the dif- 
ferential outcome of what was given and what was derived in the same S. 
Derived codes showed a later gain while given codes a loss. This finding 
was also corroborated with an item analysis of the outcome for particular 
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codes (Haslerud, 1965). While our study was regarded by some aS favor- 
able evidence for transfer by deriving^ others like Ausuble (1961) criti- 
cised its methodology. It does assume a compartmentalization of given 
and derived learning and certainly has needed a recheck with independent 
groups and a tightened methodology. That was the inception of the present 
study. 

The present research tests in the null form two hypotheses: (1) 

The experimental groups with prior coding experience will be undif- 
ferentiated on a new test of coding from the control groups without 
such prior experience (2) On a new coding test the experimental groups 
that had derived coding principles only from examples will be undif- 
ferentiated from experimental groups that had the examples but also 
were given the coding principles . 



Methods 

The basic instruments of this research were made from 90 sentences, 
18 letters long, all words in the first 5000 of the Thorndike-Lorge list, 
and with no infrequent letters like q and z. 

Three supraordinate coding principles were found with at least 10 
subordinate principles. See Appendix A for their statement and variety. 
One will note in Appendix B that a commonly used supraordinate family of 
codes , rearrangement , had to be given up because our college Ss got 
nearly all items correct immediately. Appendix A also illustrates the 
relation of the example and its coding to the problem and its spaces 
for the encoding in the initial test and the sentence with its four 
alternative encodings in the transfer second test. Note that the 
alternatives are true, partially true, a randomization of the letters 
in the alphabet, and a randomization of the letters in the sentence. 

Table 1 portrays how the examples, supraordinate, and subordinate 
principles were arranged. While in the independent groups each S got 
the codes in the cell to which he was assigned, all Ss got the same 30 
me transfer test. 



Table 1 

Schema for the Independent Experimental Groups 







Test 1 






Interval** 


Transfer 
Test 2 Tj^T 2 T 3 




Derive 

from 

Example 


General 
Principle 
& Example 


Specific 
Principle 
& Example 


General & 
Specific 
Principle 
& Example 




30 me encod- 
ings with no 
Example 


General 
Code I 


a^ * 


bl 


^1 


dl 




— 


General 
Code II 


^2 


^2 


^2 


d2 




T2 


General 
Code III 


a3 


^3 


^3 


^^3 




T3 



* Ss in this cell met the same 10 subordinate codes of General Code I 

as those in bj^ Tj^ ** Immediately, one week or six weeks 

3 



Even though in a power test the slower deriving Ss would get to 
each of their ten problems, it seemed desirable to set up a stricter 
sort of functional exposure to the specific codes by the deriving and 
given groups. This was done by yoking a particular S in the deriving 
group with an S in each of the three given groups. The former's per- 
formance (eliminating those Ss who had a zero or a perfect 10 score) 
set the problems of his yoked Givens. For example, if he had succeeded 
only on problems 3 and 6, all the other problems were blacked out or 
cut out for the three Ss in the three Given groups who happened to be 
yoked to him. 

Interaction of codes was studied in a complex design based on each 
S getting 5 D and 5 G problems during the initial learning. With three 
supraordinate codes, six combinations of D and the three levels of G, 
the two orders of D first or last, and the two sexes the relative 
potencies of the deriving and given situations ought to be manifest. 

Most of the first year of the project was given to pilot experiments 
testing various codes and arrangements. These were given to class groups 
during class time. Since the evaluation required that the S be present 
two successive weeks on the same day, some wastage of Ss occurred. Most 
Ss cooperated well though the purpose of the experiment had to be con- 
cealed until later when E talked to each class. There was no mention 
made the first time that a transfer test would be given the following 
week. 



The Ss for the final experiments were secured from the student 
experimental pool, contacted through the classes or by phone to meet 
in the small testing groups, and represented a random sample for each 
condition except that an attempt was made to equalize the sexes. On 
the last two experiments the selection was made by computer. Where 
groups needed equalization, an extra S was dropped by random number 
table and a needed case was added by giving it the mean value of the 
variable. 

In the pilot experiments Ss took the tests as part of their psy- 
chology course. In the final experiments the initial test was just one 
of the hours required of each S for the experimental pool, but at the 
beginning of his appointment at the transfer test he was told that he 
would be paid at the end of that test. 

The Test 1 score required hand correction. If 3 or more of the 18 
letters coded were wrong, no credit was given for that problem. Transfer 
Test 2 was at first corrected for the three subgroups of 10 codes from 
each of the 3 supraordinate families of codes by stencil but then visual 
scanning on a special test by Digatek was substituted. In the latter 
experiments the correcting was done by a special computer program along 
with other statistical compilation. Some hand correction was done as a 
check on the Digatek and computer. 

Time in all the experiments was measured in two-minute blocks to 
be copied from the board when finishing the test. 
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Because of the independent groups there was no doubt about the 
feasibility of using the analysis of variance on the total transfer 
score of number right among the 30 me. Because in addition our interest 
was in the three sub-scores, to examine the differing effect on the 
"same" codes as in the original learning and the other' codes not 
previously met, some of the calculations required the special metho 
of analysis of variance for repeated measures . 



Results and Analysis 



The results from approximately 800 Ss will be presented in a number 
of tables. Instead of routinely giving all anovas which had been cal- 
culated, certain other expository devices are employed where they seem 
clearer and more economical. 



Table 2 indicates that even repetition of the 30 me transfer does 
not result in a significant change in score except for one group re- 
peating it after 6 weeks. However, even this large increase in score 
did not make it equal to that of the experimental groups as can be 
seen in Table 8. In numerous groups where the controls are compare 
with the experimentals , there is a uniform difference at the or 

better level. The only exception is the group in Table 2 in whi 
second testing makes the higher score of the Given group 
though that for the Derived group still meets the .05 level of s g 

icance. 



Table 2 

Comparison of Three Control Group Repetitions of T Test 



n 


first 

X 


time 

S.D. 


interval 


second 

X 


time* 

S.D. 




17 


10.30 


9.39 


immediate 


10.88 


10.11 




17 


11.47 


8.92 


1 week 


13.17 


11.15 




17 


12.88 


9.02 


6 weeks 


17.82** 


9.84 





* Ss were told 
** The mean of 
the group's 



at the beginning of the second time they would be paid. 
17.82 does not reach the .05 level of difference from 
first testing. 



Table 3 

Distribution of Ss in the Independent Groups 



Interval 
between 
Tests 
1 and 2 


General 

Code 


Deriving 

Group 


Given 

Gei.?ral 


Given 

Specif. 


Given 

General 

& 

Specif. 


Total 


Immediate 


I 


10 




10 


10 


30 




II 


10 




10 


10 


30 




III 


10 




10 


10 


30 


One Week 














One week 


I 


12 


12 


12 


12 


48 




II 


12 


12 


12 


12 


48 




III 


18 


18 


18 


18 


72 


Six weeks 


I 


14 


11 


12 


11 


48 




II 


14 


11 


12 


11 


48 




III 


14 


11 


12 


11 


48 



Analyses of variance were done for each of the time intervals. 

For the tandem and six weeks groups there was no significance in the 
difference between deriving and given groups. At one week, however, 
while there was no difference significant on the "same" codes (as in 
initial learning), there was a .05 difference on the "other" or transfer 
codes. But this is no comfort for those espousing deriving as the best 
method, because the Duncan test indicates it arises out of the inferior 
performance of the group given the most help — Given General Principle 
& also Specific Codes. The deriving group, the Given General, and the 
Given Specific were not differentiable from one another but were all 
differentiable from the fourth group. 

That one must reject the null hypotheses for Ss indicates the wide 
variability in all groups. 



Table 4 

Relation between Success on the 30 me T Test Codes that Are 
the Same as Those in Test 1 and Those that Are Different 







n 


Deriv. 


Give 

General 


Give 

Specif. 


Give 
General 
& Specific 


Same 


10 codes 


29 


200 


205 


224 


206 


Diff. 


20 codes 


29 


410 


373 


385 


305* 



* Signif. at p < .05 different from the other three groups in the row, 
which are not differentiated from each other. There is no discriminable 
difference on the "same" codes. 
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Table 5 



Analysis of Variance for Repeated Measurements of the Three Sub- 
Scores of the T Test for 18 Ss in Each of the Four Levels (L) of Guid- 
ance from Deriving to Giving General and Specific Principles. G = the 
Three General Codes Represented by Ten Subordinate Codes Each in the 
T Test. 



Source 


df 


SS 


MS 


F 


Between 


Level (L) 


3 


37.13 


12.38 


— 


Error (^) 


68 


1037.31 


15.26 




Within 


General (G) 


2 


98.23 


49.12 


4.65* 


L X G 


6 


11.14 


1.86 


— 


Error („) 


136 


1437.63 


10.57 





* p < .05 

Table 5 indicates that the general codes differ from each other in 
difficulty, but for all three there is no differentiation between the de- 
riving group of 18 Ss and the other three groups given various amount 
of help. 



Table 6 

Analysis of Variance of Repeated Measurements on the Three Sub- 
Scores of the T Test for General Code III of 16 Ss in a Deriving Group 
and 16 in Each of the Other Three Levels (L) of Degrees of Guidance 
Yoked to the Deriving Ss. G = the Three General Codes. 



Source 


df 


SS 


MS F 


Between 


Level (L) 


3 


25.71 


8.57 


Error(b) 


60 


1280.21 


21.34 


Within 


General (G) 


2 


83.45 


41.72 3.19* 


L X G 


6 


8.01 


— 


Error(„) 


120 


1566.75 


13.06 


* p < .05 General 


codes 


differ in 


difficulty, but the Levels 



of Guidance are undif ferentiable. 
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